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COMMUNICATION TO SUBMIT SUPPLEMENTAL INFORMATION DISCLOSURE 

STATEMENT 

in accordance with hi B duty of disclosure under 37 C.F.R. §1.56, 
Applicant would like to direct the Examiner's attention to the 
following references which are listed below and on Form PTO/SB/08B 
(Exhibit A) , with each individual reference further attached as 
Exhibit: 1 and Exhibit 2. 

1. Supplemental European Search Report for LAJOR BIO TECH, 
INC., European Application No. 01959694.5, Filed March 7, 
2 0 03, Dated March 14, 2005. [Exhibit 1] 

2. RUNIC, et al., *Apoptosie and Fas Expression in Human 
Fetal Membranes"; Journal of Clinical Endocrinology and 
Metabolism, Vol. 83, no. 2, February 1998 (1998-02) pages 
660-666, XP002319582. [Exhibit 2] 
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IWAMA, et al. f "Serum Concentrations of Fas Antigen .and 
Soluable Fas Ligand in Mother and Newborn' 7 ; Archives of 
Gynecology and Obstetrics, vol. 263, no. 3, February 2000 
(2000-02) , pages 108-110, XP002319583. [Exhibit 3] 
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prosecution of the subject application, Applicant's undersigned 
attorney invites the Examiner to telephone him at the number 
provided below. 
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Supplemental Information Disclosure Statement. However, if any 
additional fee is required, authorization is hereby given to charge 
the amount of any such fee to Deposit Account No. 50-1891. 
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RUNIC, et al„ "Apoptosis end Fas Expression in Human Fetal Membranes"; Journal of Clinical 
Fndncrinolnnv and Metabolism. Vol. 83. no. 2, February 1998 (1998-02) pages 680-666, 
XP002319582. [Exhibit 2] 
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to process) an application. Confidentiality is governed by 3$ U.S.C. 122 and 37 CFR 1.14. This collection is estimated to tafce 120 minutes to complete, Including 
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Commissioner for Patents, Washington, DC 20231. 

If you need assistance In completing the form, call 1-800~PT&-9199 (1-800-786^199) ano* select option 2. 
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RUNIC RAOMILA ET AL: "Apoptosls and Fas 
expression in human fetal membranes 
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vol 83, no. 2, February 1998 (1998-02), 
pages 660-666, XP002319582 
ISSN: 0021-972X 

* the whole document * 

IWAMA H ET AL: "Serum concentrations of 
soluble Fas antigen and soluble Fas Ugand 
1n mother and newborn- ^„ r _ Tr - 
ARCHIVES OF GYNECOLOGY AND OBSTETRICS 
vol 263, no. 3, February 2000 (2000-02), 
pages 108-110, XP002319583 
ISSN: 0932-0067 

* the whole document * 
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Invention 
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Apoptosis and Fas Expression in Human Fetal 
Membranes* 

RADMILA RUNI6, CHARLES «l. LOCKWOOD. LINDA LaCHAPELLE, 

BRUNO DIPASQUALB, RITA I, DEMOFOULOS, ASOK KUMAB* and SETO GUU-ER 



Dtpurtmtrtto of OhstcUi&i and 
Biochemistry (S.Q J. Nop York 



OUt* C^L., L.U, S.QJ. Pa&nlogy (BJ>., RJJ}^ AJU and 
Medical Center, New Tort, New York 10016 



ABSTRACT 

taming irperafDCttae Ametfen) in the rrrrry, 
ejande, oterasv sad testis. The purpose ofd 



t Cell detihj pJnyi a key nde in bb!a> 
in the amy, mxnamy sad p ro aiate 
f testis. The purpose of (fee preaent rapen w»« i 
on tdoce*mieaJ **d topipbolotfkml patmnoter 



whether cells in traxo*n fetal zncrabnnxa ondfTgD apoptesfe nod «*- 
preaa Paa CCDSS), « eaU t wOw t reecptet that mediate* apoptoaia. 



apojrtotie iadfik we* stati st ica lly g reata Id fb« 37-42 we*.k croon 
than In is* week m to eboftonk tropbebbw* <0j0O«wJ 
decidual call (P < 0J>1) layer*, &» enntraflt,, the opoptatfe todex in tat 
*0&ajoa eprtbefcal eel] t aj Wf aUtiStjttUy greater CP < 0.05) in 
23-80 week ftnup than hi tha 81-35 wank group, auffireatane tint 
spoptceia cast be indepeasattitr rcrulsted xb annum cpiftetottsX die* 
rioolt trophofel**, and de<Wu«I <*1t ir-*^ Biwd Oft th« important* 
of Fd tn natflntlay auuytu a ia . we inrrstigatod wbetha* Pai 



tified in e 

ttali» oell topm* of buomi fatal eaejebraoea at terra. ReetftnTL_ 
c-naeoprof ft*ai r perafctt an ee repealed uUragnraennai duwpctwfctteg 
in amnion <rpftb*iiUt» KM Cb0ri3rt tnjpkcblairt cell kiym* ccraii»tc7>t 
with no opteal n . inehxULar condensates of efartnnAfan *stmz the pa. 
ripbety of the nackns and midesr Hhrinktca. The apopiotic Index 
(pc-T- nJ aca of terminal dwejiadDPtoiyi tnngteiM* dcwwUTP- 
oick end bfee gnf-p eg Ul y e atseki of the iota] nuclei) rBngad fcrwn 
in anmkm cpitbdinl, chnriocio ucpkflfctest, and •eefdoaloeU 
» at 23-80, 31-36, and 37.42 waoka geatatlao. Tha 



I by haman fttal raenbrace cells, hxmxi 
Rtainlni of fttal nemheanas wWb antkTpa rati bod? Jocalued Fu in 
MnnioH apllbcHal, chnrfcmie tmphoblast, and daehhio payietaJhl oetl 
Ifl^yeHi ASB8 bp j^>^wp<twMi<^ totfcoe^rtoplPmgdQnmipojff^fl 
dQlTCtOd in t«SU>lM0f BJBfikS^ cbfltioti^dctiddO, e^dpUeentsbj 
RT-PCH Northom bleeteax i^vmImI a BMlaealar w*ig3bi <jf ■ppnxf- 
matcljr Lfl MM— 1 far Fbji n— o eegBF rBnnueMe add in tMAiotui 
tisme. Tbete data vaneit thstspoptotit and Pm rip 
* **J* ^owfelotf oftotal mewetawo etohitosteze a 

W CUn Endocrinol Mctab 83i €60^€«G, 1902> 



PIE DYNAMIC nature of the fetal membrane* enable* 
accommodation to the changing needs of the fetus 
acres* geateBcn. According}?, majntaance of fetal mem- 
brane Integrity Oirotighout pregrt*ncy is rcmured for normal 
fetal development (1, Z). Conversely, fetal membrane rupture 
is. a&mdated with parturition whether pconmng before or at 
term (1* 2). Although the etiology of fetal membrane rupture 
remains tmelucidWc^ it is dear that gross morphologi^l, 
Va^chemicaJ, and structural changes take piece in human 
fetal membranes across gestation arid ^oozmpany their rup- 
ture (3, 4). These include a dramallc thinning and reduetion 
in tensile strcngm and a marked reduetion in me ehc^onic 
intermedia le trophoblast and deetdua pariBtnfis cell layers 
(3)- Apoptosis Is characterised by ceJluW events including 
nuclear condensation and rrasnentadon and ceil shrinkage 
in isolated cells within a tissue fS, 6). Apoptosis occurs with- 
out activation of the immune system or generalized inflam- 
mation (5, 6). This is in marked contrast to necrosis, in which 
cell swelling and spillage of cytoplasmic con tents into neigh- 
boring cells elicits an inflammatory response (5, 6). 
Fas, a 45-kD* celt surface receptor of the tumor 



NbvtmberV^&T^ Ravfafon receSvtd OdCt*f 28. 1997. Accepted rem, 



factor (TW) /nerve growth factor family, mediates apo- 
ptosis of target cells after binding of Fas ligand (fast) (7). 
Although Fas/FasL function was originally described tn 
the context 0/ lymphocyte-media hri apoptosis of h/mpho- 
cytes, recent data indicated that the Fas/FasL signaling 
system may promote apoptosis off epithelial ceils in Ovar- 
ian follicles (8) and the thyroid gland (9). Local expression 
of Fast in cells of the testis (10) and the anterior region of 
the eye (11) was suggested m part to confer immvne toU 
trance by promoting apoptosis of activated Fas-bearing 
lymphocytes that infiltrate these sites. Our previous re- 
sults indicated that FasL was expressed in the human 
placenta and fatal, membrane* serosa gestation (12). 

The purpose of the present study was to defcermme, based 
on biochemical and morphological parameters, whether cells 
in human fetal membranes undergo apoptosis and exptess. 
Fas. Based 00 rmmimc^istocnen^caj, cdtxastructunu, and 
biochemical data, we report that apoptosis Is a physiological 
process in human fetal membranes In the third trimester of 
pregnancy, bi addition, our documents Hon of Fas expression 
in chorion, amnion, and deddua of fetal membranes at term 
may suggests rale far Fas/FasL signaling in apoptosis and 
of fetal membrane an 



AddftSStD mrr a ma n d ence and request; tor nnctnee «* Dr. £ath 
Cutler. Drpurtarrert of Otntetno and CwtOtoej. New York Universiry 
MedkJ Can**. TaKh Hospital Room &H.fSf\ r%M Avenue, New YOril 
New Tot* lOQW, 

- this work was supported tn part oyrUH Crtnt HD-MW© (to S.C.) 
and by Iho Km plan Cancer Onto (NCl gnat J>3> CA l««7> 



Materials and Method 9 

Procurement cflimwtw 

ftstat laernbrana and plseentas were Obtained hxtm 17 prelaw (<3f 
weeks) and term placenta* fa*? wralon. Samples at tern were oh- 



660 



Dewntoedad front (cent.anocf oomahj . anj on Watch 6, C00& 
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APOPTOSTS AND FAS IN FETAL MEMBRANES 






e*UheK*l «JW Awtonfc ******** * t«nm *t«J 



Fw. J. Ik _ 

<bXTta piww ' 



£hii«jA apctton with Of - 
Choriwnmlonltiji, ftM 



um tiJbOP- PiLltitflft 9* — ■ 



washed aim arntf wflh'ns nd ^ fig 

5n»fcg wl » MS, rfid<i were tocubated at W«n to pero**/ S mhv 



w -M . «l r » l »r T«tw ...i r .i... i.f. -. « . > ■■ ! ini< r 



Terminal tltcxyntu&oiabl fwfiraiot dvpxyVTP nirk end 
labeling (TUNED o*d un mtoMtfrtuJatmliOry 

PrtM atffifarne Otoe «***«cd with* 1 h "j^**^/*"^ 
KCted from the pl*£?nt*] dkrt <rt fh» peatpiactftMl *»gt and fritiltf©«a1p9 
J— 31 <m wide Indue** A* ona frt« dw pcriptooenml «8*» J* 

bisiue sejcltons {5 applied * D P*^ f ~^^7^T'^ , ^?2£5^!!ii!l^ 



on win euiSHH. HHKmuvay, - — - - 

w»»n m OCT <B*xt«* SckrrtiflC Products, Sd*o* ^SL^^jH^li 
methyl**™ <5fem. Ohe*** Ccv 9t Mg- ^? J^22^i 
*^npJc pttn><tf*«W» yielded ^KpilteiooftUf^artl 

iCwfetW fatal m^b-«M» « p*r6ef««d usm* A ^!!i!2! 
(tarn OrtCto (GAttfteirfnirg, MDV T*** section were «»«^* 20 



frfeaJ mrtnbnw iclb (A ■ 5) woe Incnbttted C*tt*lRht it « C Wfl» 1 
«S/mL «bb*t «rH-P« antibody (Sort* O™ Watrriil»lW;Sw»Cnit. 
31 with «nd ivitkM 20 pg/btL <rf " P*pMt eewc^Kgey to wiq 
n£S» Of human PflJ. After Jnevfljotton wtti prtnwfT mtibady, 

a dOutlan o< 1500. Color F^^^I!^ iTnr 

cmM o« wliw dl*n*ibbertZWrw supplied with the v«e»*»wn abc 
g^^sX-torte. CA). SMigpieJ were ounrw 



37 C In better eonu^lnj cBfjoartgrailn-Mft^wl dtaxj- 



QuanHtation cfapoptotic uuftt and ft a tittka l artafyxii 

for tech TUNBL -nd methyl jpf^Wfled Hnusi «c«». hfown 
noptodc nuclei tfdblue-«««*»n hrtHhy nudrf wereHCteffly counted by 
2^ltdi«fdViU <R.R. >*d ftb.) to «ach of 12 independent n»iao»fle|y 
fields ^«nit«» PphhellM, c^rt tfopho^^ 
ceUloyntdibKAXttl objective. ^fwccnOTMOOOmidd wereCTO«t*d 
fcrwffa^le. &Bhry^di/*c^£^ 
cukte Wpiabsaver oorrclAriorv «"d IiNiMimuvu amtUOW wwi cm- 
**d out ir 5 ifwlcpnK^ specimen*. Tnfcrobwfuer <f - 0fl841 and 
lntrft**vrver (r - n.96«; r - 04?9O) cam^««w wercMsJvT^ *pnpiotie 
!rrf«taujttlw» d «papwucm«:krl pet tnul ndeW X 100> was ocpreMM 
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t (a ud b) Bd mlB epithelial mOs (e ted dD ob- 
a * Bpaaftasjeoaa vagina) deAjvery id tettb art shown, Note 
th* ^^od ro n^ Mwt fao^fn wc^ oracled 

aog«i (W). Onc^J mRanifietttidA: a tad d. Kfcojooo; b, * 15.750; *. 

« the <re»fl * raj. $t*wticaJ analysis wa* perm ed using ANOVA to 
ateltitfcaliy comptw <ht spcprotfc indexes of aemfen, ehorton, Mid 
dccidua nanpieB. and Utwv nywtfo n analysis « " ' 



gpenfefwtad to CO*** 

W$tnr fiOftWATC, /a*v 



SiMstrnn. nucmscopy 

Frasineftct of fatal Biendaencx one Axed hi 23% gtunmldehydc In 
sodium atcodflntt buffer, pH ^ After overnight fixation by immer- 
sion, ftssurs were postflxed to 1% osmium tct^wodc. dtfiydpihed 
through ascending fpndoi of alcohol, embedded In epon, end ascdoned 
on an ulmoniuutuuic Tbin sections ("-dO imi) wwt stained with ui> 
Mgytf «™y' «CT^f and aytow lead titrate tor <Wd * o< v " 
n cjojIilui 



A Zeis 10A tmonkdon electron ndceoscopc (Zee*. Nbw York, 
was used to view thin sections; md tar pruaogrsphy (14). 

RT'JPCR and Northern biotting far Fas 

For RT-rCRgndygla nf F*s<apicssiDiijt**c«n*U md tool mcmbwb? 
tfcauc were flrced with saline* boxen in iHjidd nitrogen, and stored it 
—TOO FfOSCft tissues were homgadBod by Fuly taut diuupf Ion (Brink* 
mam Instruments, wtotbufy, NYiwd iatalribonudeiej*ttpiNA}wa5 

isolated using U!e«$pec RtfA <WoteOL HcuSWO, TX> Samples Were 



then extracted with » ml* bins of ph««e^torofoi^tso*cm'l *1 
{25.74:1) MM then with chloroform Mono Qne mtengnim «f total RNA 
«w primed with <L5 suwot/L random hammers end reverse rrarrseribed 
with 23 U/L rwrtrw leutenia vims reverse bansertptas e (Ferfcin- 
Qmer/Cen*. Drantfchorg, |^J) in * feoct?On ITiX according to fr* 
(Mn<(KtvW» protocol Twenty ndcroMcrs of compJeroentary DNA 
(cDNA)wrn* lb«n PGR amj>Cficfd with lSpmol ^cytoplAsinlcdOmaln- 
spedfic priraen; (*n*e, ?<CaCTATIO£ ICCaCTCATC-3'; finbMftM. 



5**CtCACTCACTAGTAATG7tX>y) tn ■ fiohnkn conttininff 200 
nir^L<rfc^de«wy^rP F W»w^ 

25 U colym^se fbu«fr AL «nd 5 r«nol/t M*a. in « torn: tt^*™ 
of tOO/d^PrhnerawTOgynJTKaiecdby 

as prevfeM&y desc r i b e d (15), Md adtfiBBcfctltaa was carried OUl an a 
GeneAmp PCX System tr>eTteb>fi«er/GBtafl3. Rr« strand cWA 
wu^hKdnMCforl B3bn«nd4S& b each soWraoent cycle of 
oinpMmtfanvD>l\wMdCr l »tured«55^ 

Xtandpdymerfeed at 72 C for 15 b, Af*er«cyele5<rferopllRe»Bon, 
polyaieitmion w«s euried o«t •» tor 7 min, md samplrs w^re 
lOUMdimdy placed at « C 

for onsUreconrrot 1 pg total RNA was efso tcrcrse transcrobetf 
•» described above, and 20 pL cONA were PCR amplaB ed in hollar a 
aufyfcoenlad with mmot/t M^eontsbditi 15 pmoi gjyccnrfdo 
hydi^fhcnBWM dahydnwsnacv (&ATDH>apoclfie pran»e»(aenfte>S*- 
QCrrCQGAGTC ^-ACXX^l l I^ltX^T; andfltesev r-CCTOCCA- 

> described (16). For 
for 30% an- 

a After crdes 

of ampJtneatSofV palmcdkailSOB wes ppftam«d M^Cibr7 adrw«nd 
sansles were rmmediarely pbcod at 4 C After aanpllfleaelon, F«9 and 
CATOH RT-PCR producta were WsoaBaed by ele UiLf j i me cte on a g% 
■aarasa ffel containing 05 pc/nL ciMditm umuida. 

Foe Northern bloc enelyskv ^ pg pu t yad e n ylated BM A wew lo- 
ured Erem apprwdmatefy 400 tng fresh etanJocv tisei^e mk^j the Micro- 
tei Teaefc to (tn»lerogen. San Diego, CA)> r^ nw ald eh yd a gel afecarn. 
ohoretip was ewMed nut as pe^vlnusty d eaedbod (17V MflKNA was 
e n aT Bd a n wJ to i ■ ZtteProbc irytao m naiLau e fBtr^Jgad. Slchmond. CAX 
Blots wens pcehybctchzed for Zh at 42 C fAbuncrcootainiRg Dedhatdc^ 
solution tod SX (rtandard sa&nodirare) as pwtcntsly described OS). 
Hybridiza boo ww <hen en rr>d ovi o^errJght # 1 42 C En the simr buffer 
contalnteg 10 4 cpm/mt of a ^labeled 2£64>p TO producX cone* 
spending to die rytoptasode Ooenain of FM. Levels of GaPDH. mef^erv 



and printing cf PCR and 



were carried out using 



Apaptati* in hum&a. fitted membreaica reottdtd by TUNEL 
and electron microscopy 

Human fetal membranes consist of amnion chorion, and 
deddvw p«ric«ds ti&vA taycrs (denoted Acv Ch, and Dc, 
XTSfOClivdy, in Kg. 1a). 

Nudear Jngniecit&doffi waa examined In fdtsJ meatibrnnca 
ubui^ the TUNEL/nmnmiohistocreeirurxl method. Frag- 
mented nuddu KlcnbftCd by ^hCappoaronot of a brown per- 
oxJdatie product, were observed tn scattered areas in amnion 
cpjffwhaJ cells, mtezxnedjate bOphobU$te of the chorion* and 
deddua parietal is cells In fetal membra ne rolU Obt> ined at 40 
weeks ge-ttation (Fig. \ t * t c, and d). Healthy (U. nonfra^- 
mented) nuddi retained the blue-green color of the methyl 
grecti oottftertianv Unddf h^H tnagnJjfrc^ tioiv nmnion epr- 
theUal ceBs (Fig. le, upper arrow) and chorionic frophob Lasts 
(Kg. Id) were viAUaliaedl by TUNEL * bJirdng, In addition, 
scattered staining was observed in the ansa beneath the basal 
tonana of Ihe amnion (Fig. 1c, lower Arrow), possibly reflecting 
the presence of apoptotic bodies within macrophages at this 
site. 

Section micrographs of human fetal membrane* at term 
revealed ultnvbvctu^al changes in chorionic tropxtobtests 
(Fig. X a acid b) and amnion epithelial cell (fig, 2d> layer* 
consistent with apop tools, Including condensation of noctear 
chromatin along the pCTiphery of the nucleus and shrinkage 
of ceJKAiT cytoplasm. Peripheral condense bon of chromjjtin, 
a hallmark of apoplosis (20), was apparent within highly 
condensed nudei (Fig. 2). Coi i ^eis e ry, chroma hn remained 
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apopiosis aho fas in fetal msmbrajses 



Morphological and biodtemjeel data obtained ^ the cup- 

arnnJorTepieielial. dwitonfe trophrttet and dccuiua pan- 
Cblto layer* in himon EMI mcsnbrsnra undergo apoptoals. 
ImmuncWocherrdcal da* indicated that between 8-29% of 
these cdl types woe TUNHL posltt^ The oteetved db« 

wa* atrnUar to mat noted in other basues mide*go ln ft ape- 
f*05fe{2& 27}. Drta oKaincd by election mluuwcopy in the 
present study are consistent with chan*^ noted coring ep- 
eci**'*, mdi»dmj5 emdwutan of ehranafin alncrg TO P*- 
r^ryoftrienuclrusan4,uIKm^ 
tea ind me ceD ittdf. AlmOugh TUNBL statatag a often 
correlated with apoptcsis, it he* been suggested that this 
method also detects fragmented DMA «n necrotic eeflswlthm 

described above atSTrhe dispersed partem of TUNSL steln- 
Ingare eoiiaktctt t wlm arjcftosfeand r** necrosis, m whg; 
grass swelling of cells and their ©re*n*ileaoccu**ineiatr^ 
w^thmati»*ue(5,6). In light of ^re^^itto^ewt^ 
eurprixing that extracts of human amntan At tern aW«« 
revest an apoptobe DNA bdder ratteen after ethidium bro- 
mide atebung ^B"*?^^ 

mat toterraidcaaomal cWage o* DNA doe? not *oron^>ny 
arjoptosfc to hura<m fetal mernbrancs or amply reflects an 
inhereitfdiFfcnilty In detecting W 

taining low lewis ofDMA fragmentation C2^- JUtenw^rveiy, 
U » well demented that intimTTjdcoseeTuil ^vagc Of 
DNA to small fragments containing multiples of lBQ^aDQbp 
dan no* always occur in cefe tmdercoing apoptosi*po,3l). 

Our results also demonstrated thai the apoptobc Index of 
chorionic trophoWasts and deodua partem* feto 
higher in term tissue compared to specimens obtained fteen 
the preterm (23-30 group. In centred the apOf*** 
mdex of amnion epimcfr) cells w» highest m the 23-30 
week scroop, ewKgestmg that apopiosfe in amnion, chorion, 
and dedduo may be dSWrtflally legulatert It is of note m 
the present study that although the use of fetal membraiK* 
rnxn ui e &nan c te complksatpd by infection* todwrxm a, pre- 
edampftia, diabetes, end premature rupture of mcmoranes 
may be criticized, It Is impassible to obtain preterm fetal 
membranes from imeonqrtjcated human pregnancies. That 
these pathologicnl condittona did not induce apoptosis m 
choriofi and deddua is $iiggested by the similarity In both 
distribution and quantity ofapoptotic ceOs acres* each, eon- 
ditiDfu Conversely, high levels of apoptosfe in anrnlon ept- 
thclnil cells in the 23^30 week group may reflect pathology 
before term. Therefore, we suggest mat am^tosis occurs as 
part of a program of senesctaMse In chorionic and decidual 
cells Chat i* not triggered in association with labor, Further- 
more, the etiolofty of amnion apoptoris appeal to bemor© 
complicated andtwy be associated with preterm pathology. 
However, due to the relatively small number of specimens 
in each group, further studies need to be conducted to as- 
sociate a particular pathology withapopm*i* in the amniotic 
epithelium nnd to crttrneteriae tlw prc^essJvc nature of ap- 
optosis in the chorion and deetdua. 

TWELand ultT^Stnictural results from other labomtones 
suegeBtedl that first trin^ter s y i^ ^ot rophofalaita In fii*t 
trimester human placental villi undergo ertensive apoptosda, 



stenlflcaftuy less apeptosfc was observed to term 
I vlUi (2^, TOFa $md mterfrnvy were demon* 



strated to Induce apoptosi^ of cy Wiophobtasts iaototed bom 
human term ptacentaa 
A report by PaavoJ* etal documented an apoptebepto* 



nam Seat amruon ceD? befon? parturiUori crusracterfaxd by 
degradation of type I eoflagenby mterslitial couaaenase(33). 
- . .^ iihii i Awmhma and necroAia occurriftft 000* 




mnSt^ of 6ett?S^ten« byleduor^ the syrtthes^of 
cgQaMn m and nbroneetin by J>mrdon epithelial cells (35). 

fSiCD^SX * cell aurbea receptor* is a enernW of the TNP 
receptor atJ ner*e arowm betor reeepW family CH- tt kas 
been eatabDshed that Pas and INF receptor modul ate the 
Immune responae by rjrijgermg apoptosls of lymphocytes 
after binding of Past, and tNF, their respective lispads (7). 
Hcrent date mdicaled thai the apeertotic pr ogram tndwrdby 
FasLjnxd TNP required the interaction of common Inter Jen- 
krrtsxmvej^r^eru^meand iatedeufen^cemverting erjayme- 
lUce proteases with receptor complestea {3a, 37). U to Inter- 
GHtmg to note mat although Fw^ediafed opoptods was 
orijonaDy described m the context <* aiitoregufetion of T 
Ivr^phocyte proliferation (7), recent studies suited rj»t 
mJlwctionof Fv^Ll^o^of the (Kfc the anterior 
region of the eye ax>,*« brain (38)aad rumors (39, 40) may 
also serve m uTmrujioprelecove function by promoting =>p- 
cptOSifi of Faring Wptocvte5&at m^cate ^lto. 
iCoiiialBd apc^ra^ 

tdatkm Of ovarian and dryrrtd function <8, 9), 

We reported that cytotrophoblase In human placenta *nd 
fetal membranes expresa FbbL across gestattari (12). There- 
fore, ^/rypou^xed m-i tte presence of^sLmrMrmin 
placenta and fetal nic u Ina ne* serves to protect the f&m 
icRinit aetlvatod Fa^oeormg maternal lymphocytea at rna- 
tenoWetftl intBTBAcea (12). Based on die involvement of Fas 
in mediating apoptoai* (7) sod our demonstration of PfcsV 
expression In rnmtan placenta and fetal gtemon mea (12), In 
me present study we determined whether Fas was expressed 
in human fetal membranes. We documented by IrmnvnO 
hUtc^einfatry mat Fas was present at high levels in amnion 
epithelial cells, chorion rrophcblasfe, nnd decldua p yietaufl 
ceTla of second and third rruneftohirrrurn fetal manbrwes. 
m addition, Kf-PCR and Northern blotting tcr^rroouodan- 
onstratcd the expr ess i on of fas in term anrnxxv chorion, 
decidual, and r>laeentol tissue- These results do not provide 
relative levels of expression of Fas in these ti$su<s since 
Quantitative proeedXxrc* were not used. The finding thatcbo- 
rkmlc cytotaophobtMts and amnion epithelial c*U9 express 
Fuft and FaaL ftn term fetal membranes suggests that these 
ceflft may self-regulate apoptosls at this site. However, ex- 
pression of Fas alone does not guarantee activation of Fav 
mediated apoptoals. It i* dear that other factors, including 
the level of expression of FasL, win d^rmlne whether the 
Fas-FasL opoptotic pathway is settvated p)- hi addlrJoa It is 
of Dote that although human colon eareinoma -~rJ leukemia 
ceOs concomitantly express njrtctlccvjl Fas and fasUthey do 
not unday 'suicide ^f^^' 

In conclusion, our result* document tor mc irm mm tne 
expression of apopte^ and Fas In human fetal membranes- 
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Futurestudis will elucidate Ac rpfc fltalFK/FaaL^iallng 
may pby in phyrioJogfc&fy and palhotayicalJy triggering 
afiACtfttJii In fclal m*tnb«m«i» bi **Knrta»linn wHh hnmrt 
pojfurltJor*- 
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N. Nakamura 

Serum conceirtratioAS <rf soluble Fas antigen and soluble Fas 
in mother and newborn 



Received; April J999 / Accepted: 29 lime 1999 



Abstract We: measond soluble Fas ami gen and soluble 
Pas Ugartd. which an coniMered to be on apoptotfc sub- 
stance, in maternal serum, omblUcaJ cord serum and snv 
niotfc fluid during cesarean section at Ad! term pfegnan- 
cy. Seventeen healthy parturients with no fetal distress 
were studied Soluble Fas antigen showed no different 
levels between these measurement sites. Soluble Fas li- 
gand showed a diff erence , is which umbilical scrum lev- 
el was significantly higher than maternal serum and am- 
niotic fluid levels. The present results suggest high se- 
rum levels of soluble Fas ligand In newborn However, 
the reason for this evidence ix entirely unknown. 

Key words Fas antigen * Fas ligand • Pregnancy • 
Parturient ■ Neonate • Fetus ■ Cord blood 



Fas antigen (Fas) is expressed as a mexnbrane-hound 
form ubiquitously on many tissues and cells 124]. and 
Fas Bgand (FasL) is expressed as a membrano-bound 
form mainly on activated or cytotoxic lymphocytes, 
natural killer cells and neutrophils [1, 3, 8, 12; 16). Bind- 
ing of FasL to Fas induces apoptosls *n Fas-bearing cells 
(13. 14). Furthermore, soluble forms of Fas (sFas) and 
FasL (sFasL) have been detected in serum [14J, and 
pathophysiological roles of these substances are exam- 
ined recently [4. 19, 20]. This study was prethnmary de- 
signed to measure serum sFas and sFasL levels in moth- 
er and newborn at fbll term pregnancy. 

H. f*Bfi«{S) 
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Patients and avelhod9 

Alter approval of (he In sttot ipael Gommiueft, scwaieeA heftJihy 
■nd full term pouierjnits ^*rflj no evidence of fetf dfrfr f fril who pro- 
vided informed oopsem and received ores man teetlna overe enrolled 
mto una sttfdy. The c*ise of cesarean seerJeo was repeated cesarean 
section, pelvic presentation or cephalopelvie disproportion. 

The anasmatta for cesarean section was performed by spinal 
ineatbeaiA. in which 2.0 mL of 0*3% dibuealne h y pirba ric sotutkw 
was injected through a 23-gaugc spinal noedte via dtp 4th-5tfi or 
3cd-4tfa lumbar interspace. After ucmfitinicf m i fttfrrtir c d spread* 
maternal arterial Mood was oofJccted (com the fanara! artery* fol- 
lowed try start of (he surgery. Before ammotomy, entnkruc fluid 
was aspirated through a24Vgire&fi needle, Immediately after debv* 
oiy. umbilical venoua aid arterial Woo d wq re ettke**} from the 
doubly clamped ajgmeei of umbilical cord. Blood asd amniouc 
fluid ware immediately ucuUiroacd* *nd actum and aupcroatant 
were obtninea, fexpccOvrfy. The bPbs and sPaaL were assayod in 
10 and 17 patient*, retpeetiveJy, by an enzyme-linked Immune tor- 
be m assay kit from Bioscience Lmhamcry Research Center, MceV 
■da Pharmaceutical Co., LTD., Tokyo, Jnpim [8], Although the sF&s 
R£z»y fhietDnttoe urns net evaluated, the coefficient of variation for 
the btm-aswy and hUMway of cFeeL range* from 24-1 1.7* 
(mean 6.8%) and 83-1 5.7* (mean l ).o%), reFpeetiter/. 

Data am exBfewed meanaSD. CompariBon between values of 
measurement uiea was analysed by one-way anaJyils of variance, 
followed by Scheffe's f-tert for muliieoffljjui isen. Correlation 
analysis was, made by Pearson's correlation coefficient. /xO.05 
wps eo7is*defed tijmfieoaL 



Laboratory ReseBrchCemcr, 
tamaeewieal 



Co^ LTD.. Tokyo. Japan 



The age and gestational duration in subjected parturients 
were 3l..ti±4.6 (range 22-40) yr and 38.4s0.7 (range 
39-40} w, Mo parturients showed any clinical problems 
during and after anesthesia* and their neonates also pre- 
sented sufficient Apgar scores at delivery and no clinical 
problems with feeding and other post-natal behavior. The 
neonatal weight was 3 T ld2±351 g. 

The results of sFas and sFasL in each measurement 
rite are shown in Kg. 1 . The sFas levels in maternal arte- 
rial serum, umbilical venous serum* umbilical arterial se- 
rum and amniotic fluid were 2.1 ±3 A 1.3x3.1, L3±3.0 
and 0.2*0.4 ng/mJU respectively. There was no statistical- 
ly significant difference between these values <p=0.4937). 
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and <J0.0E»1A).945 of pfr value*, respectively. WHhin sFasL 
levels, (hoc were linear condition between fraternal arte- 
rial Strum and amniotic fluid level <p*O.0l07. MJ-593). be- 
tween umbilical venous serum end umbilical **rtal scrum 
level 0X30.000 K, 1=0.886), between umbilical venous Serum 
end amniotic flwJ level (p=a0z49, r=0-537). end between 
nmbntca! arterial sewm and amniotic fluid kvd (p=0.0454. 
/-0.469), but there were no eotretlrtion bchveen maternal 
arterial serum and umbilical venous or arterial scrum levels. 
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5° 300 

1 "° 
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F**, J SrtdWc Fa? -m^ea <**IO) tad soluble Pto bped 0«17) 
IcStl*. Data arc f ntfrMM) values *nd roantSD 

The sFasL levels in maternal arterial settrm, umbilical 
venous serum, umbilical arterial serum and amnigtks 
fluid were 155.2*89.1, 419,6*232.8. 4024*212.9 and 
43.4*70.2 pgiTmL, respectively, There wa* a significant 
difference between these values (p<0.0001). Umb«jcai 
venous and Brtcrial aert levels were significantly higher 
than maiernal arterial serum and amniotic fluid levels. 

Tn each tmasuremcni site, there was no statistical corre- 
lation between $Fa$ end aFasL Itvok. Within sPt& levels, 
there were Linear correlation between all measurement sites, 
in v/bJch maternal arterial serum vs umbilical venous scrum 
level, maternal arterial serum vs umbilical arterial senrm 
level, maternal arterial serum vs amniotic fluid level, nm- 
DJlical venous serum vs umbilical arterial serum level, ttnv 
brilicaJ venous scrum vs smniooe fluid level, and umbilical 
arterial serum vs amniotic fluid level indicated 00017/0-83. 
0.001670.832, 0,003/0-7*3, <0.Q00]/0.9O9, -dXXMOl/0.952 



The Pas. a member of the tumor neOrOSte factor/ nerve 
growth factor receptor family, is a type I monbranc pro- 
tein [14, 15]. and is abundaaUy expressed in liver, heart, 
lung, kidney and ovary [241. and is up-rc^Atted in be- 
patocytea transformed by human hepatitis C vuus (231. 
In activated mature lymphocytes and in lymphocytes 
transformed by Epstein-Bait, human Ml i leutenia 
and human immunodeficiency viruses [S. 7, 10. 14, 20. 
21). The FasL. a member of the tumor necrosis factor 
fondly, is a type n membrane protein and isjwloau- 
mtndy expressed in activated or cytotoxic T-lynmho- 
cytes. natural killer ceils and neutrophils {1. 3. 8, 12, 14, 
16, 20), The FasL expressed on Ac surface of these ceJla 
then binds to Pas on the target cells and Induces ftpoplo- 
sis £141. Although the relationship between the mem- 
brane and soluble forms of Pas and FasL has not yel 
been elucidated, It has been suggested that sFas exerts a 
suppressive effect on Fas-FasL mediated apoptosis [4. 
14]T On the other hand. sFasL, which is cleaved from 
FaaL by matrix moodlopfOteinase [11 J. consists of the 
extracellular region of Fa&L which then binds to Fas on 
umiet cells id Induce apoptosis [1*1 Thofldnjirastration 
of recombinant human aFasl. results In significaoUy 
more rapid Induction of apoptosi* in FoveijneMlng T- 
lymphocytes and fibroblast cell lines in mice (17, 211. 
However, recent reports [18. 22J have described that 
sFasL. in part, exerts a suppressive effect on Fas-FasL 
mediated apoptosis. Allgajer et al. [2J reported that ap- 
optosls i» diminished in umbilical cord blood neutro- 
phils compared to adult celU. Taking these reports into 
consideration, the increase in sFas tevd may Indicate 
diminution of apoptosis. whereas the increase in sFasL 
level may have both augmentation and dmiimition of 
apoplfisis- We speculate that an atxderatiooof Paa-FasL 
mediated apoptoeh reanUs in the increased sFasL levels, 
which subsequently inhibits some apoptotic reactions, 
for instance neutrophils apoptosis. probably in Order to 
preserve some immune homeostasis. 

This study showed that neonatal serum SFasL level U 
significantly higher than maternal scrum level, although 
neonatal and maternal serum *Fas levels showed no dif- 
ference. Normal serum levels of sFas and sPasL in adult 
seem to be less than 0-6 ng/mL and 200-300 pg/mL. re- 
spectively 19]. Based on these values, neonatal and ma- 
ternal aPas levels were high, and maternal sFasL level 
was relatively low. whilst neonatal sFasL level was ap- 
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no 

parcntly high. Furthermore, nconaifll sFas levels conf- 
lated co maternaJ levels, but oeonatal sPajL levels did 
ool Qonelatc to maiernn) levels, Dreriou et al. [6] report- 
ed that FasL and Fas expressed in umbilical cord blood 
lymphocytes ore present and absent or low, respectively. 



this report may be consistent with the presets result or 
high sFasL levels in cord blood. Furthermore, since the 
absent or low Fas in lymphocyte results in its less apup- 
tosis, this report can also explain why con) blood neutio- 
phJk show diminished ejroptoais [2], if mis neutrophils 
expresses no Fas. From these result* and Implications, 
fall teim parturients may be undergoing a relatively di- 
minished condition of Fas- FasL mediated apoptosis. 
whilst neonate or fetus may be undergoing an relatively 
accelerated condition of Fas* FasL mediated apoptosis, as 
a whole. This hypothesis may indicate immune privilege 
for mother., and for neonate or fetus vestige during ontol- 
ogy, placenta] degradation or changed circa lotion system 
after delivery. Further study is needed to elucidate such 
hypothesis. 

In conclusion, neonatal serum sFasJL level is signifi- 
cantly higher than maternal scrum level although neona- 
tal and maternal serum sFas levels ares similar. Neonatal 
sFasL level does not correlate to maternal sFasL leveL 
Further study to elucidate the evidence of high serum 
sFnsL levels In umbilical cord blood is needed. 
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